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Haemopoietic cryopreservation

Policy 

Cells are cryopreserved using the cryoprotectant dimethylsulfoxide (DMSO) and placed in monitored storage tanks in vapour phase nitrogen at lower than -150oC. DMSO concentration in the stored product is 10%.

SCOPE

This procedure describes the cryopreservation of all haemopoietic products, excluding cord blood and platelet products. Refer to HPC Cord Processing DOC93 and Platelet Cryopreservation DOC100.

Responsibilities

· Medical Consultants are responsible for instructing (Insert manufacturer’s name) staff of cryopreservation requirements.

· (Insert manufacturer’s name) staff are responsible for notifying Medical Consultants of cell enumeration results.

· (Insert manufacturer’s name) Production Manager is responsible for notifying the relevant Medical Consultants if the product is unsuitable for cryopreservation. 

MATERIALS

As listed on the appropriate cryopreservation form. 

Recipient matched fresh frozen plasma may be issued by Transfusion Medicine for allogeneic products. 

Preparation

· The plasma content of HPC-A and TC-T products should be reduced. Refer to HPC Plasma Reduction.

· HPC-M products should be buffy coat enriched. Refer to HPC Buffy Coat Enrichment.

· For minor blood group incompatibility between donor and recipient (allogeneic HPC products), blood group antibody depletion may be performed. Refer to HPC Washing. 

Procedure

DMSO concentration in the HPC final product is 10%.

Cells are cryopreserved in DMSO at a final WCC < 400 x109/L, with the preferred target of <300 x109/L. 

Cryopreservation Bag Selection

1. Calculate and record volume of cells to be cryopreserved. 

· HPC products are always cryopreserved in a minimum of two bags. 

· Additional bags may be required for HPC with a high cell enumeration, large volume or as requested by the medical consultant.

· Multiple cryopreservation bags are required for TC-T doses. Refer to T Cell Processing.
2. Determine bag size for final cryopreservation product.

	OriGen Bag Size (mL)
	Product Volume (mL)

	50
	10 – 25

	250
	30 – 60

	500
	55 – 85

	750
	80 – 120


Labelling

1. Generate and print labels. See Labelling.

2. Each bag must be individually identified with a product number suffix (e.g. A, B).

3. Fold the product label and insert it into the label pocket of each cryopreservation bag so that the label information can be seen from both sides of the pocket.
4. Hermetically seal the pocket.

5. Attach printed label to four tubes for retention samples.

Preparation of DMSO 

1. Use donor plasma (if autologous or antibody compatible with the recipient) or Insert name and location of designated transfusion medicine facility) issued thawed, recipient blood group matched, fresh frozen plasma.

2. Determine the concentration of DMSO required.
The volume and WCC of the final product, volume of DMSO in the product, and weight of the recipient must be considered. 

· 20% is generally used.  NOTE: WCC must be ≤800 x109/L
· 30% may be used for small volume products.  NOTE: WCC must be ≤600 x109/L
3. Determine volume of cryopreservation solution to prepare. 

· 20% DMSO. 
The volume of 20% DMSO required is equal to the product volume. Prepare in multiples of 50mL. 

· For plasma reduced or buffy coat enriched products and T-cells: 

NaCl : DMSO : Plasma = 20:10:20 (by volume)

· For HPC washed or CD34 enriched products

Plasma : DMSO = 40:10 (by volume)

· 30% DMSO. 
The volume required is half the product volume. Prepare in multiples of 30mL.

NaCl : DMSO : Plasma = 10.5: 9:10.5 (by volume).

4. Check that the final DMSO concentration in the cryopreserved product will be 10%.

5. Select a transfer pack at least twice the volume of the DMSO solution being prepared.

6. Hermetically seal and remove the line.

7. Insert a SmartSite bag access device.

8. For DMSO solutions containing saline, transfer required volume of saline, followed by DMSO, followed by plasma.

9. For 20% DMSO with no saline, transfer the required volume of plasma, followed by DMSO.

10. Mix.

11. Remove 1mL aliquot for the CRF sample probe.

12. Place the bag of DMSO solution in a secondary sterile container and place in conditioned Blood in Motion elements in the cleanroom fridge.

13. Chill the DMSO solution at 2-8oC for 15 – 20mins.

Cryopreservation 

1. Transfer cells into the appropriate sized cryopreservation bag or transfer pack. 

2. Place the bag in a secondary sterile container and place in conditioned Blood in Motion elements in the cleanroom fridge.

3. Chill at 2-8oC for 10 – 15mins.

4. Start cooling the controlled rate freezer (refer to CRF Short Work Instructions).

5. Place chilled DMSO solution, chilled cells, labelled cryopreservation bags and retention sample tubes in the BSC.

6. Time from addition of DMSO to cells until cryopreservation must be kept to a minimum.

7. Gradually add the required volume of DMSO solution to the cells in the cryopreservation or transfer bag.

8. Mix well and immediately distribute the cell suspension between the cryopreservation bags, according to the pre-determined volumes. 

9. Remove air from bags.

10. Sample the last cryopreservation bag for microbial contamination testing (1% of total volume), retention samples (4 vials, 0.25mL/vial) and cell counts (approx 0.2mL)

11. Hermetically double seal bag lines close to the inlet port.

12. Position the cryopreservation bags in stainless steel cassettes.

13. Place retention samples in a cryopreservation straw.

14. Proceed with cryopreservation. Refer to (Insert name of controlled rate freezer work instructions).
Emergency Manual Cryopreservation Method

This method is only to be used in the event that the (Insert name of backup CRF) controlled rate freezer (CRF) stops operating (i.e. due to equipment failure) after the cryopreservation process has commenced. It is not a validated process and is only to be used for haemopoietic products where salvage of the product may be life-saving.
An emergency pack (bubble wrap, tape, foam esky) is located (Insert location of the emergency pack).

If the CRF stops operating completely, determine the temperature of product/chamber. Cryopreservation may be continued manually as follows:

· If at 4oC, use the backup (Insert name of backup CRF) CRF in the (Insert location of the back up CRF) and re-commence program.

· If between -10 and -30oC, remove product from the CRF, wrap in insulating material (e.g. bubble wrap) and place in foam esky. Secure the esky lid closed with tape and place in -30oC freezer for 4 hours, then transfer to -80oC freezer for 12 hours before moving to vapour phase nitrogen.

· If between -20oC and -80oC, remove product from the CRF, wrap in insulating material and place in the  -80oC freezer for 12 hours before moving to vapour phase nitrogen.

· If below -80oC, remove product from CRF and place in vapour phase nitrogen of cryogenic storage tank.

cell counts

1. Measure WCC on the sample from the final product (after addition of DMSO) using the AcT diff 2.
2. Calculate the total number of nucleated cells (TNC) in the final product.

TNC (x1010) = WCC (x109/L) x Volume (L) ( 10

3. Record result on the cryopreservation form.

notification

1. Complete the HPC Collected Product Notification form.

2. Provide copies to the Transplant Consultant and Coordinator as soon as possible, preferably within 24 hours of the collection. 
process control

1. Thaw a retention sample within one week of cryopreservation.

2. Measure viability by flow cytometry (see Haemopoietic Viability Assay): 
· CD34 and TNC for HPC products

· CD3 and TNC for T cell products.

3. Record the viability results on the Haemopoietic Viability Form.

4. CD34 or CD3 viability should be at least 70%. If <70%, refer to the Production Manager.

5. Set up a CFU-GM assay for HPC products. See CFU-GM Methocult Assay.
6. Record CFU results on the CFU-GM Assay Form. If growth is minimal or absent, refer to the Production Manager.

Records

Records of all processing and test results are stored in the (Insert manufacturer’s name) product file.

forms

CFU-GM Assay Form FORM71

Haemopoietic Viability Form FORM135

HPC Collected Product Notification FORM130

HPC Cryopreservation Form FORM76

T Cell Cryopreservation Form FORM109

Documents

CFU-GM Methocult Assay DOC63

CRF Short Work Instructions DOCC73

Cryomed Controlled Rate Freezer DOC6

Haemopoietic Viability Assay DOC121
HPC Buffy Coat Enrichment DOC92

HPC Plasma Reduction DOC98
HPC Washing DOC91

Labelling DOC64
T Cell Processing DOC111
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